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ABSTRACT

In the 1980's efficiency chall enges presented to the HVAC

i ndustry and buil di ng managers in the 1970’s, becane even
greater. A United Nations agreenent called the Mntreal
Protocol, signed in 1987, mandated that CFC s woul d have to be
phased out of production by January 1, 1996, because of

i ndications that CFC s were damagi ng the stratospheric ozone

| ayer. Thus the industry was forced to find alternative
refrigerant chem cals, while devel opi ng new equi pnent that could
use the alternatives in an efficient way.

Now, on an apparent schedule 10 years later than that of the
Montreal Protocol, the international treaty recently negotiated
and drafted in Kyoto, Japan puts in place a simlar protocol to
control em ssions of greenhouse gases. Wile the ultimate affect
of this proposed treaty is still being evaluated, it is clear
that attaining the highest efficiency economcally possible wll
be the key in the future in order to neeting the goals set forth
by this treaty. The HVAC industry will play a key role in this
by bringing products and systemdesigns to attain this

per formance in buil dings.

After devel opnment of two major alternative refrigerants to conply
with the Montreal Protocol, HCFC 123 and HFC- 134a, the HVAC
industry had to redesign large air conditioning chillers in order
to efficiently use the alternative refrigerants. Today, new
chiller designs, working in concert with efficient building



cooling systens, result in energy efficiencies far greater than
could be attained only a few years ago.

The new reality of the CFC production phaseout and better-than-
ever chiller efficiency offer new opportunities to building
managers to save noney while protecting the environnent by
cont ai ni ng exi sting CFC stocks, converting sel ected existing
chillers and replacing others with nore efficient nmachinery.

OVERVI EW

The devel opnent of stable, safe and commercially avail able CFC
refrigerants in the 1930s ushered in trenendous changes in the
way we lived and in the way buildings were designed. Air
conditioning affected every aspect of our lives: Honmes, cars,
restaurants, and the office buildings where we work. Prior to
air conditioning, office buildings were designed so that al
occupi ed spaces had access to w ndows because the w ndows were
the air conditioning. As a result, office buildings were tal
and skinny. Air conditioning allowed buildings to be designed in
any concei vabl e shape since proximty to a wi ndow was no | onger
i nportant.

THE CHALLENGE OF CHANCGE

Thi ngs have changed a |l ot since the 1930's. In the 1970 s,

i ncreasi ng energy costs and energy crises led architects and
engi neers to design buildings with greater energy efficiency.
More energy efficient buildings relied primarily on a "tight"
design. Wndows no | onger opened and occupant confort cane to
rely on heating, ventilating and air conditioning systens.
Chillers provided the cooling capacity, using...nore often than
not...CFC-based refrigerants. Pressures to continually inprove
energy efficiency have resulted in chillers today that are
significantly less costly to operate than they were only a few
years ago.

The efficiency challenges to the heating, ventilating and air
conditioning (HVAC) industry, particularly to air conditioning,
grew even nore conplex in the 1980's. CFC refrigerants have
dramatically changed our |ives and now CFC refrigerants are no

| onger in production. The agreenent, known as the Montreal

Prot ocol, phased out production of CFC s on January 1, 1996, in
order to protect the ozone layer.! The future availability of



adequate quantities of CFC s to service existing installed HVAC
equi pnent and guarantee the working environnents and productivity
of our building necessitates a planning process to becone CFC
Free. The change that CFC s nmade on our lives was dramatic. The
change we now face in replacing CFC s is equally dramatic.

In the 1990's and into the next century, the broader goals of
controlling global climate change will present an even greater
chal l enge to the building and design community.

The decisions of building owers, nanagers, or designhers is
critical to the success of your building, its productivity, its
busi ness, and it has inportant inplications for the environnent.
Omers and users of CFC- based equi pnment who have relied on these

refrigerants for many years wll now have to find alternatives.
Bui | di ng owners and managers will need to operate equi prment
differently; wll, at sonme point, have to retrofit or replace
equi prent; wll have to keep nore precise records and will have
to train enployees differently. 1In short, nake a | ot of changes.

The HVAC industry is also faced with change, the bi ggest change
it has faced since its birth. Conplete redesign of an entire
product line to ensure conpatibility and efficiency with the new
refrigerants.

Needl ess to say, these changes present unique challenges to both
the users of refrigerants and the manufacturers of air

condi tioning equi prent. But the bottomline remains the sane:
Bui | di ngs nmust remain confortable and tenants productive.

The HVAC industry is faced with the twin challenge of phasing out
CFC s and with providing our custoners wth energy efficient

equi pnent. We need to supply solutions to our custoners' CFC
transition needs and do it with safe, reliable and efficient

equi pnent. This is a huge chall enge for us.

THE CHALLENGE TO BUI LDI NG OAMNERS AND MANAGERS

Let's |l ook at the challenge of an existing building using CFC
refrigerants. How do we eval uate the options? Does the

manuf acturer of an existing chillers offer a retrofit option?
VWhat will the chiller efficiency be after retrofit when conpared
to the original or conpared to a new chiller? Wat wll the
econom ¢ i npact be of retrofit versus replace? |If the analysis
has not begun it should be started soon, since these are conpl ex
I Ssues.

There are four steps we will all take together to neet the
chal | enges we share. After overcom ng denial, three options

exi st: contai nnment, conversion or replacenent. For the reasons
cited above, everyone needs to get out of the denial phase as



qui ckly as possible. The clock is running, the chall enges are
great and there are opportunities to be gained from pronpt and
t hor ough attention.

So, without dwelling on the dangers of lingering in the denial
phase, let's briefly discuss contai nnment, which is driven right
now by two factors: governnent regul ations and economcs ... the
desire to conserve remai ning stocks of CFC s. Contai nnent sinply
means that there are certain things that owners wll have to do
(or have had to do for sone tinme now):

Since July 1, 1992, technicians are no |longer allowed to
voluntarily vent CFC and HCFC refrigerants.

Since 1994, the voluntary venting of HFC refrigerants is al so
no | onger all owed.

Under the Cean Air Act, service technicians nust receive the
appropriate training and will need to be certified.

Purchase and use records for refrigerants nust be kept.

For both econonic and environnental reasons, containnment is
right for every refrigerant: CFC s, HCFC s and HFC s.

In terns of the things that can voluntarily be done to conserve
exi sting stockpiles of CFC s, an excellent exanple is replacenent
of ol der purge systens on |ow pressure chillers wth new hi gh-
efficiency purge systens. Because of the things that have to be
done and the additional things that can be done to contain CFC s,
bui | di ng owners and managers shoul d be constructively engaged in
t hi s phase.

THE CONVERSI OV REPLACEMENT PROCESS

After devising a plan to contain all refrigerants, the next
guestion is whether to replace existing HV/AC systens or to
convert systens to operate on environnmentally-acceptable CFC

repl acenents. This decision is typically the nost difficult,
involving the nost significant investnments. Like any significant
i nvestment, careful evaluation and analysis of the options is
required. The standard deci si on-nmaki ng process involves five
basi c steps:

1. Recogni ze and define the problem

2. Gather facts and nmake assunptions needed to define the scope
of the solution.



3. Devel op possible solutions to the problem
4. Anal yze and conpare possi bl e sol utions.
5. Sel ect the best solution to the problem

Based on the fact that CFC s are bei ng phased out...and phased
out rapidly with production having ceased on January 1,
1996...there is little difficulty in recognizing and defining the
problem Actually, rather than a problem the requirenent to
convert to non-CFC machinery is nore of an opportunity; an
opportunity that offers cost savings through inproved energy
efficiency. But let's not get ahead of oursel ves.

Gathering facts and nmaki ng assunptions necessary to begin
defining solutions should begin with a building | oad anal ysi s.

The building | oad analysis is inportant because things may have
changed since the original design: Reduced |oad due to |lighting
retrofits, change in use or occupancy, added | oad due to
conputers, people, etc.

Defining the problemcontinues with categorizing the machines
relative to their age, efficiencies, service and mai ntenance
expense, | eakage of refrigerant and so on. A good way of

begi nning an analysis is to bracket the chillers into three age
categories: 2-10 years, 10-20 years and over 20 years.

CHI LLERS 20 YEARS OLD AND BEYOND

Chillers in this category are frequently good candi dates for

repl acenent because they are beginning to reach the end of their
useful life. In addition, new chillers are much nore efficient
than the chillers of 20 to 30 years ago, as we discussed earlier
To cite a typical exanple, an early 1970’ s water-cool ed
centrifugal chiller would have efficiencies in the range of 0.8 -
1.0 kWton. Today's water-cool ed centrifugal chillers reach
efficiencies in the range of .49 -.65 kWton or better.

Even in a typical office building, where operating hours are much
| ess than a hospital or process cooling application, this
difference in efficiency can frequently result in a three-year
payback or less. This is extrenely advantageous, because even
with a three-year payback, the entire changeout and chiller
installation can be financed. And the nonthly interest and
princi pal paynments will be less than the nonthly energy savings
(a payback is the anbunt of time necessary for a an investnent to
pay for itself. In this case, the payback results from energy
cost savings). Therefore, fromday one, the owner wl|
experience a positive cashflow. This is obviously very
attractive to any facility manager.



Wi |l e ozone depletion potential was the cause for the worl dw de
phaseout of CFC s, there are a nunber of other environnental
factors of refrigerant chem cals and the equi pnment that use them
t hat shoul d be consi dered when new systens are eval uated. These
i ncl ude energy efficiency and gl obal warm ng potential.

Energy Efficiency

As for refrigerants, there are three commopn non-CFC alternatives:
HCFC- 123. HFC- 134a. HCFC- 22.

First, concerning the CFC alternative HCFC- 123. HCFC- 123 has the
hi ghest thernodynami c cycle efficiency of all the alternatives.?
Agai n, efficiencies obtained over the 20-30 year lifetine of a
chiller can translate into significant cost savings.

In the follow ng exanple, a quick conparison of two chillers
illustrates the inportance of apparently small efficiency
differences. |In fact, an efficiency difference of .10 kWton in
a typical 500-ton application can nean an operating cost savings
of $300, 000 over the lifetinme of the equi pnment; an anmount that is
nore than double the entire cost of the nmachine..

0.50 kWton HCFC 123 centrifugal chiller conpared to a 0.60
kWton HFC- 134a centrifugal chiller. Assune $.10/kwh energy
cost, including demand.

500 tons x 2000 equivalent full load hours (EFLH) x .10 kWton
efficiency difference® x $.10/kwh = $10, 000/ year savi ngs.

$10, 000/ year x 30 years = $300, 000 energy cost savings over
30-year lifetinme of the nore efficient chiller.

Clearly, this is a sinplistic evaluation. It illustrates,
however, the inportance that Life Cycle Costing evaluation plays
inthe ultimte decision of what is truly cost effective.
Inefficient, lower first cost chiller equipnment may not be in the
long term best interest of the use and should be evaluated. In

t he Federal Governnent, the GSA Basic Ordering Agreenent for
Centrifugal and Helical Rotary Chillers uses a Life Cycle Cost
eval uation technique as the basis for award. The energy and

envi ronnent al savings denonstrated by this purchasing process are
qui te remarkabl e and shoul d not be ignored.

A obal Warm ng



On Decenber 8, 1997, the Kyoto International Cimte Change
Summit yi el ded an agreenent to enbark on a protocol (treaty)
simlar to the Montreal Protocol, which would reduce greenhouse
gas em ssions, nost notable for the HVAC i ndustry, CG, , and
HFC s. Since mankind’'s CO, contribution to the environnent is
principally caused by the burning of fossil fuels for production
of electricity, the ultimte conservation of electrical energy in
the future will be the principal path to conpliance with the
mandates set forth by the new treaty.

Furthernore, refrigerants thenselves contribute to gl obal
warm ng, either directly by virtue of their release to the
environment, or indirectly by virtue of their use in products
that consune electricity — Direct Effect, and Indirect effect
G obal Warm ng Potential, respectively.

HCFC- 123 has the | owest direct effect GAP (d obal WArm ng
Potential) for all of the alternative refrigerants. Furthernore,
since HCFC- 123 chillers are typically from5 to 15 percent nore
efficient than chillers using HFC 134a or HCFC-22, the
refrigerant also has a very low indirect effect GAP conpared to
alternatives. Current state of the art in HCFC 123 chiller

desi gn provides performance at .48 kWton or better at AR
conditions in many sized today and wll be sel ectable across the
entire product line from300 to nearly 1200 ton capacity by the
end of 1998.

HFC- 134a and HCFC- 22 centrifugal chillers, operating at higher
pressures with inherently less efficient refrigerants, are
typically limted to a 0.56 kWton | evel or higher. Although
sone nmachi nes using HFC-134a and HCFC- 22 reach efficiencies down
to 0.54 kWton (at ARl conditions), these efficiencies are
available in a limted nunber of "sweet" spots throughout the
product |ine.

Ozone Depl etion

HCFC- 123 has an extrenely | ow ozone depl etion potenti al
(ODP=0.017) Additionally, HCFC-123 is a |l ow pressure refrigerant
whi ch makes it inherently less likely to | eak, since internal
pressures are frequently bel ow at nospheric pressures. An

acci dental puncture to a nmachine would tend to leak air in rather
than | eak refrigerant out.

HCFC- 123 chill ers, because of their |ow pressure design and
increnental i1nprovenents that have been nade over the years, are
achieving "near zero" refrigerant em ssions levels. Current

em ssions rate of less than 0.5 percent of the refrigerant charge
per year represents nore than a 50-fold reduction in chiller
refrigerant em ssions over designs just seven years ago.



During normal operation, the latest chillers include electronic
early warning systens to detect and alarmchiller |eaks. These
controls alarmat the first indication of unusual purge
operation. They directly nonitor the presence of refrigerant
that has escaped fromthe chiller. The loss of refrigerant due
to unnoticed catastrophic leaks is thereby virtually elim nated.
Professionals in the HVAC i ndustry should becone famliar with
the guidelines set forth in ASHRAE Cui deline 3-1990, Reducing
Em ssions of Fully Hal ogenat ed Chl or of | uorocar bon (CFC)
Refrigerants in Refrigeration and A r Equi pnment and

Appl i cations.*

Just as an exanple, the ASHRAE gui deline contains two inportant
el enents, and | quote:

"Significant |loss of refrigerant can be attributed to inproper
operation and nonitoring of equipnment operation. Routine
operating | ogs should be kept so that the operator knows how
much refrigerant and oil are used.

A periodic review of | ogged condenser perfornmance data can
show the presence of air in-leakage or foul ed heat exchanger
surfaces..."®

Today, keeping accurate, tinely operating | ogs has never been
sinpler. M croprocessor-based control systens nake recordi ng of
critical operating information sinple and routine, and require
m ni mal manual i nput froman operator. Even nore inportantly,

t hese systens automatically cal culate and di splay the data the
operator needs to nmake inforned decisions. For exanple, these
controls produce reports that list not only the condenser
approach tenperature, but also list it over a period of tine so
the operator or service engineer can identify trends. To take it
one step further, an operator or service conpany can be
automatically notified if operating conditions exceed set

par anet ers.

Hi storically, |eaks have accounted for over 41 percent of the
refrigerant loss. Flare fittings have been identified as a major
contributor to these |l eaks. To neet this challenge, "near zero"
centrifugal chillers have over 85 percent fewer flare fittings

t han machi nes produced just seven years ago.

Purge em ssions of refrigerants have been reduced in sone cases
to |l ess than 0.0049 pounds of refrigerant per pound of air. This
means that, in a typical 500-ton machine, the loss frompurge is
| ess than three-quarters of an ounce of refrigerant annually.

During mnor service for centrifugal chillers, em ssions are al so
reduced to near zero levels. Mnor service for these chillers is
characterized by procedures |ike changing purge and oil filters.

The "near zero" em ssions centrifugal chiller is equipped with a



conplete systemof isolation valves to allow evacuation and
extraction of nearly all refrigerant fromthe oil filtration
system This reduces em ssions during mnor service to near zero
| osses.

Refrigerant transfer during major repair or overhaul also
benefits from special valving arrangenents that allow refrigerant
to be added to the equi pment and recovered with virtually non-
measur abl e | osses of refrigerant.

Refrigerant Availability

At the Septenber 1997, 10-year anniversary neeting of the
Montreal Protocol, the parties reaffirmed that the phaseout dates
established at earlier neeting, would remain in tact and woul d
not be accelerated. This agreenent was and is extrenely

i nportant for building owers since it gives assurances that |ong
term plans for managi ng the CFC-Free transition can be executed

w t hout fear of another round of changes.

Qovi ously, "near zero" em ssions have significant inplications
for the question of the future availability of refrigerants.

Said sinply, a chiller that does not |oose its refrigerant during
normal operations, routine maintenance and maj or overhaul does
not require recharging. For exanple, a 500 ton centrifugal
chiller with an em ssions rate of 0.50 percent will |oose 5
pounds of refrigerant recharge each year. A 30-year supply of
HCFC- 123 (the anticipated useful lifetine of a chiller) wll fit
into two six-gallon containers and, at current prices, cost $600.

Al t hough the U. S. Environnmental Protection Agency (EPA) has set
a date for eventual phaseout of HCFC 123 production in the next
century — based on the fact that it does have an ozone depl etion
potential, however |low — recent studies have raised questions
about this policy's logical basis. Quite sinply, it typically

t akes approximately three to five years for substances to reach

t he upper atnosphere where they can affect stratospheric

chem stry.. HCFC- 123 has an atnospheric life of 1.4 years. This
means that very little HCFC-123 ever reaches the stratosphere.?®

Dr. Sherwood Rowl and, a noted atnospheric scientist and one of
the two scientists credited with originating the theory of
strat ospheric ozone depletion recently stated that,

"I amcertainly in favor that HCFC s shoul d be

di vided according to their lifetinmes, and the

[ HCFC] - 123, for instance, has a short lifetine. |
don't see the sense in including it in with the
very long lifetinme nol ecul es, because nost of it
is not going to nmake it to the stratosphere.



...1f the world's governnents had asked nme for ny
advice, | would have

di vi ded (chl orine-containing conpounds) sonewhere
along the Iine of lifetinmes shorter than five

years. | would put themin different categories
and not be worried about themfor the present
time." 7

Al so, at a 1992 neeting in Copenhagen ained at follow ng up on

i npl enentation of the Montreal Protocol, one scientist chall enged
the group to neasure any quantity of HCFC- 123 in the
stratosphere. This is based sinply on the conpound's short
atnospheric life and the | ow em ssion rate of | ow pressure
chillers.

The short atnospheric lifetinme conmbined wwth | ow ozone depl etion
| evel, especially conpared to CFC-11, are the reasons HCFC- 123
will retainits current U S. phaseout date of 2030. And why,
when conmbined wwth its | ow GAP and hi gh efficiency, there has
been di scussion of extending or even elimnating HCFC 123’ s
phaseout date.

In a related nore recent finding, noted atnospheric scientist
Donal d J. Wiebbles and refrigerant consultant Janes M Calm in
an article witten for Science, suggest that a revision to the
Montreal Protocol to allow continued use of HCFC 123 in cl osed
refrigeration systenms woul d have negligible effect on the
chlorine loading in the upper stratosphere. They further observe
that chem cals, such as HCFC- 123 that conbine short atnospheric
lifetimes with the potential for energy savings, offer benefits
t hat outwei gh the consequences of very |ow ODP and GAP. They
concl ude that because of new gl obal environnental concerns, such
as proposed in the Kyoto Treaty, the careless elimnation of
options (i.e. HCFC 123 vis-a-vis the Montreal Protocol as
currently witten) can be nore harnful than beneficial. °
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CHI LLERS UP TO 10 YEARS QLD

Up to now, we have been discussing replacing aging chillers, but
what options are avail able for newer chillers, say up to 10 years
old. The chillers in this category are typically good candi dates
for retrofit. They are newer and typically reflect inproved
efficiencies. Perhaps nost inportantly, HVAC machines in this
age category have nuch of their useful life remaining.

There are sonme very real and significant advantages to
retrofitting chillers as opposed to replacing themw th non-CFC
using chillers. First, retrofit is typically 50 to 70 percent

| ess expensive than replacing. Advantages incl ude:

Less downtine — in sonme cases retrofits can be acconplished in
as few as three days.

Reduced system and pi pi ng nodi fications — no need to change
out punps or pi ping;

The ability to continue to use sound chillers (if you have
paid the price to properly maintain your existing chillers you
can continue to have that investnent pay off with 20 to 30
years of additional chiller life).

The retrofit process adds new |life to your chillers because
nmost maj or nmechani cal parts are replaced or reconditioned.

In this category, planning can save capital expenditures. Proper
pl anni ng can conserve capital. For exanple, conversions can be
done economcally at the tinme of major overhauls. Overhauls are
recommended by all major chiller manufacturers every seven to 10
years. What does retrofit entail?

During retrofit, all the gaskets, "O' rings and seals on the
chiller nmust be changed since they are not conpatible with the
alternative and traditional refrigerants.

Normal ly, the notor is renoved and frequently sent to a notor
rew nd shop to be inspected or rewound. This is an excellent
time to replace hernetic notors with ones that are conpatible
with both the traditional and the alternative refrigerants.

VWil e the machine is open for conversion and overhaul, the
inpellers nmust be trimmed or replaced and the refrigerant
orifice plates nust be resel ected and changed.

There are a nunber of other retrofit options available to owners,
one of which is the option to replace the existing chiller
conpressor with a new conpressor while making the rest of the
chiller conpatible with the newrefrigerant. This option is
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especially attractive where the existing chiller manufacturer
does not offer a retrofit option and the chiller is located in
such a hard-to-reach | ocation that replacement is not possible.
This option offers some very good capacity and efficiency

i nprovenents and can al so provide a payback on utility cost
savi ngs.

Cont ai nnent devi ces such as high efficiency purges, service
fittings, etc. should be installed. Finally, you should insure
t hat the equi pment room nust neet ASHRAE Standard 15
requirenents.

By doing the conversion at the tine of the major overhaul, owners
can save between $10, 000 and $15, 000 on the conversion of a

typi cal 500-ton hernetic centrifugal chiller, if the conversion
is done simultaneously with the overhaul. | would strongly
encour age mai nt enance personnel to look into using a conputerized
spreadsheet or other planning tool, to schedule, year by year,
for these future major overhauls and to incorporate the
conversion at the time of schedul ed overhaul s.

Predicting chiller performance after retrofit nust be done by the
chiller manufacturer to ensure it will be capable of handling the
buil ding | oad using a new, environnmentally acceptabl e
refrigerant. Many options cone into play here. If the building
load is significantly | ower than original design, the retrofitted
chiller can be selected at a reduced tonnage thereby allow ng for

an inproved efficiency at the reduced tons. In sone cases,
chiller efficiency can be inproved to where it is better than the
original chiller efficiency. In those cases, the project wll

have a payback based on utility cost savings.

CH LLERS 10-20 YEARS OF AGE

Yes, we have junped out of chronol ogical order, going fromthe
ol dest to the youngest chillers. That is because m ddl e age
chillers 10-20 years old present the greatest eval uation
chal |l enges. The owner nust choose between the nore expensive,
but nore efficient, replacenent option and the | ess expensive,
but | ess efficient, conversion option.

Experi ence has shown that a valuable first step in making this
difficult choice is to contact the original equipnent

manuf acturer (CEM. Fromchiller records, OEMs can ascertain the
original performance characteristics and then run conputer
prograns that will provide the capacity and efficiency data, not
only on the traditional refrigerant, but on the alternative
refrigerant as well. In addition, information can be obtained
regardi ng the cost of reaching capacity and efficiency |evels.
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Once the cost and efficiency nunbers are known for both the
conversion and the replacenent options, design professionals can

use conputerized life-cycle cost analysis prograns, |ike TRACEa

or System Anal yzera, to provide information such as sinple pay
back, internal rate of returns, cash flow or other val uable
financial data to equip the owner to make an inforned deci sion.

To put this decision-making process into perspective, a
conversion typically costs only 20 - 40 percent of the

repl acenent chiller's total installed cost. However, depending
on the efficiency differences, the entire first cost difference
may be paid back in an extrenely short tinme period; a tinme period
that can be determ ned accurately and dependably.

Anot her inportant additional factor when decidi ng between
conversion and repl acenent, as discussed earlier, is the
availability of m croprocessor-based controls for new chillers.

You wi || devel op possible solutions through the full analysis of
your containnent responsibilities and options, as well as the
options and opportunities available in conversion and
replacenent. Analysis will be based on econom c and

envi ronnent al considerations with a view toward answering the
guestion only you can address: "Wich systemw || provide ny
custoners with the nost confortable working environnment in a
cost-effective and environnental |y sound manner ?"

And speaki ng of systens, when owners are making decisions in the
process of becom ng CFC free they are encouraged to | ook at al
aspects of the chiller plant system This includes itens such as
the cooling tower, punps and controls, and to exam ne al
options...electric, absorption, ice storage or a conbination of
all of these.

FOR MULTI PLE CH LLER OANERS

Stockpiling CFC s fromretrofitted chillers for later use in CFC
based machines is an option for building owers and nmanagers who
are responsible for multiple chillers of varying ages. This
approach allows chiller change-out to proceed gradually over a
nunber of years.

One nethod to acconplish this without the up-front cost of a big
refrigerant stockpile is to use what is called a "working
stockpile.” Wth this approach, one or nore chillers are
retrofitted to alternative refrigerant capability, but the
original CFC refrigerant is recharged back into the chiller. The
chiller is now fully capable of operating on either CFC or
alternative refrigerants. Should the operator need the CFC

13



refrigerant at another location, it is sinply renoved fromthe
retrofitted chiller and replaced with the new, EPA approved,
environnmental |y acceptable, alternative refrigerant (HCFC 22,
HFC- 134a, and HCFC-123) This programreduces the up-front
conversion cost, reduces stockpiling costs and elim nates
stockpiling risk. Retrofits are definitely a grow ng vogue.
Here are a nunber of reasons why:

Agency policy ainms toward greeni ng operations.

Agencies that own nmultiple chillers have devel oped | ong-term
plans to systematically replace and retrofit chillers in a
| ogi cal sequence.

Since equi pnent failures pronpt major overhauls, a building
manager al so woul d have the unexpected opportunity to retrofit
as part of the repair.

THE FUTURE

In the decade of the 1990's, and beyond, the focus on inproved
energy efficiency will becone absolutely critical. This nessage
nmust be understood and internalized. Because of the focus on
energy in the process of becom ng CFC free, owners are encouraged
to actively search for ways to i nprove efficiency by addressing
all aspects of the system and not focus solely on the chillers

t hensel ves.

Whet her the Kyoto Treaty beconmes an international reality or not,
t he fundanental philosophy of the treaty, nanely efficiency,
conservation, and reduced emssions, wll likely be quite
pervasive, particularly in the governnment. 1In an effort to set
an exanple for the rest of the country, budgets are already
bei ng proposed and neasures, such as the Arendnent to the Energy
Policy Act of 1992, are enbracing many of the provisions of the
gl obal climate change initiative. It is expected that energy
efficiency regulations for products and for buildings (such as
ASHRAE 90, and 10 CFR 435) will be inproved in the future to
yield greater m ni mum standards of efficiency.

Fortunately for all of us, the HVAC industry has set the standard
for devel oping a wide range of products to fit your needs. Wile
nobody can clearly foresee the future, it is safe to say that the
trends we have seen over the past 20 years toward nore energy-
efficient products that are environnentally sustainable, wll
continue. Wrking in partnership with you, we will jointly do
the right thing: for our custoners, for our businesses and for
our environment.
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